The Empire Rheumatism Council's controlled trial (1960) showed that gold salts benefit patients with rheumatoid arthritis. However, side-effects still occur with this treatment despite regular blood counts and urine examinations and, although the incidence of severe reactions has probably been reduced by careful attention to the dose and number of injections given, serious haematological complications are still encountered (Saphir and Ney, 1966) . It is widely believed that toxicity from gold therapy is immunologically determined, but so far there has been little convincing evidence to prove this assumption.
Blast transformation of peripheral blood lymphocytes after their exposure in vitro to an antigen to which the donor has become sensitized has been used as a test for drug hypersensitivity (Vischer, 1966; Sarkany, 1967) . We report here experiments in which the peripheral blood lymphocytes of patients with severe gold toxicity responded to in vitro challenge with Myocrisin. The results provide direct evidence that gold hypersensitivity is immunologically determined and suggest a possible method for predicting the likelihood of toxicity occurring in individual patients.
Material and Methods Peripheral Blood Cultures and Their Analysis
The methods used in this laboratory have already been described (Vischer, 1966; Vischer and Stastny, 1967) ; 20 ml. blood were obtained in 10 units preservative-free heparin (Evans Medical Ltd.), the red blood cells were allowed to sediment at 37°C. for 30 to 60 minutes, and the leucocyte-rich plasma was withdrawn. Since initial experiments with standard antigens such as tuberculoprotein (PPD) and diphtheria toxoid produced responses of equal magnitude in cultures consisting of unseparated leucocytes and in those of mononuclear cells freed from *Radiochemical Centre, Amersham. polymorphs and phagocytic cells, all tests were carried out with unseparated leucocytes. Each culture was adjusted to contain 2x106 mononuclear cells and the final volume was made up to 5 ml. with Parker "199" Medium (Glaxo) containing 100 jug./ml. streptomycin and 200 units/ml. penicillin. When the patient's plasma constituted less than 20 per cent. of the final volume, foetal bovine serum (Flow Laboratories Ltd.) was added to achieve this proportion. Foetal calf serum from this source never showed any stimulatory activity in control cultures.
The antigens and drugs described below were added on the first day of culture. 5 ftc. tritiated thymidine (H3 thymidine)* was added on the 4th and 5th days of culture and the cells were harvested on the 6th day. The specific activity of each batch of H3 thymidine was adjusted to 80 mc. per m.mole with unlabelled thymidine. The cells were washed with ice-cold isotonic saline followed by freezing and thawing. The nucleic acid residue was isolated by successive extractions with 0 9M trichloracetic acid, 44 per cent. dimethylsulphoxide in phosphate buffered saline, and cold 85 per cent. ethanol. The final precipitate was dissolved in 1 ml. 0 1N sodium hydroxide and was counted in 10 ml. Bray's solution (Bray, 1960) At the time of harvesting, autoradiographs were prepared from the cultures using Kodak "ARIO" stripping film and were exposed for 7 days. The films were stained with May-Grunwald Giemsa and were coded so that the examiner was unaware of their identity. The number of labelled blast cells was counted in a minimum of 1000 cells. An example of labelled blast cells is shown in Fig. 1 (opposite) .
Addition of Drugs and Antigens
Cultures from each patient always included unstimulated "baseline" cultures to which no antigen was added and cultures containing phytohaemagglutinin (PHA) (Difco) 0 1 ml. per culture. H3 duplicate. The concentrations of drugs and antigens added to the cultures are listed in Table I . Cultures from all patients were challenged with Myocrisin, phenylbutazone, streptokinase, and PPD; the other agents in Table I were added to cultures from the majority of patients depending upon the number of cells available. GROUP D. This comprised six patients with rheumatoid arthritis who had never received gold.
Results

Criteria for Positive Lymphocyte Transformation
Tests Preliminary experiments, both in patients with rheumatoid arthritis and in healthy controls, using a wide range of antigenic stimuli showed that there was a good correlation between the two methods of assessing lymphocyte transformation, namely liquid scintillation counting and analysis of autoradiographs (Fig. 2, p. 586) .
A stimulated culture giving counts per minute two or more times greater than baseline cultures from the same patient was regarded as a positive response, and autoradiographs showed a proportionate increase in the number of labelled blast cells in the same culture. Moreover, responses of this magnitude were produced by PPD or streptokinase in cultures from patients who had given positive skin tests to these agents. Cultures which responded to challenge with Myocrisin or phenylbutazone did so equally well with both concentrations employed (Table I) (Fig. 3 and Table IV, overleaf). In general, the magnitude of the response was similar to that produced by other antigens in positive cultures (Table IV) . Cultures from five of these patients did not respond to phenylbutazone or other drugs, irrespective of whether they were receiving them at the time of testing. The sixth patient (Patient 5 in Table IV The number of each patient corresponds with that in Tables II and IV. stimulation by the sensitizing antigen with the formation of blast cells which in turn is associated with increased DNA synthesis compared with unstimulated cultures. A variety of antigens has been shown to induce this transformation (Robbins, 1964) . Positive tests have been described in patients with penicillin hypersensitivity (Vischer, 1966) , and Sarkany (1967) (Saphir and Ney, 1966) and it is known that gold remains in the tissues for many years after its administration (Edstrom, 1959; Block and Van Goor, 1956 ). However, phenylbutazone is known to produce aplastic anaemia (McCarthy and Chalmers, 1964) Where no result appears, the test was not performed.
that the gold and phenylbutazone acted synergistically (Leonard, 1953) . A positive lymphocyte transformation test was obtained in only one of the six patients who developed skin rashes during Myocrisin therapy. However, it is questionable whether these rashes could in fact be attributed to gold toxicity; indeed the Empire Rheumatism Council (1961) reported that dermatitis developed in seven out of 82 patients who were receiving a placebo. Another explanation might be that this form of hypersensitivity results from a different mechanism from that which causes marrow depression.
The specificity of the response to Myocrisin was demonstrated by the failure of the cultures to respond to other drugs.
A positive transformation test with Myocrisin was obtained in only one of the twelve patients who had not shown clinical evidence of sensitization at the time of testing, and from none of the six patients who had never received gold. Although this one patient may indeed have given a false positive result, it is also possible that the reaction indicated that sensitization was developing in advance of clinically obvious toxicity, particularly as a skin rash subsequently appeared. It is not certain how Myocrisin induced lymphocyte transformation in patients who became sensitized to this drug. It is possible that the response reflects immunological memory in circulating lymphocytes following primary sensitization (Vischer and Stastny, 1967) . Alternatively, the sensitized lymphocytes may be concerned in delayed hypersensitivity responses directed at haemopoietic stem cells in the bone marrow (Loewi, Temple, and Vischer, 1968) . Which portion of the sodium aurothiomalate molecule provokes this sensitization is also unknown, but presumably part or all of the molecule acts as a hapten after combination with tissue proteins. Studies are in progress to elucidate this problem.
The test would be of greatest value if it could be used to predict the sensitization of patients to Myocrisin before the development of overt toxicity, and this possibility is also being explored.
It is of interest that lymphocyte cultures from patients receiving Myocrisin produced responses to PHA and other antigens comparable to those obtained in other patients with rheumatoid arthritis we have studied. This finding recalls the observations of Persellin, Hess, and Ziff (1967) , who found that gold salts had no effect on the antibody response to a variety of antigens. The value of this test in the diagnosis and prediction of gold toxicity is discussed. These findings indicate that some, at least, of the toxicity produced by gold may be immunologically determined.
L YMPHOC YTE TRANSFORMATION TEST Le test de la transformation des lymphocytes et l'hypersensibilite aux sels d'or RESUME La transformation des lymphocytes in vitro a et evaluee comme test de l'hypersensibilite a la Myocrisine en se servant de la numeration de la scintillation liquide et par l'autoradiographie. Les resultats positifs A la Myocrisine avaient et6 obtenus chez cinq malades atteints de polyarthrite rhumatoide qui avaient developpe des effets hematologiques secondaires apres un traitement avec de l'or et chez un sixieme malade qui avait eu des complications semblables apres un traitement avec de l'or et de la ph6nylbutazone. Un resultat positif avait ete obtenu chez un des six malades qui avait eu une eruption cutanee associee au traitement avec de l'or et chez un des douze malades qui n'avait pas donne de signes cliniques de toxicite avec l'or au moment ou le test avait ete fait. Ce malade du dernier groupe avait subsequemment d6veloppe une eruption sous-cutanee. Des r6sultats negatifs avaient ete obtenus avec d'autres m6dicaments, excepte chez un malade qui avait developpe une anemie aplastique apres le traitement avec de l'or et de la ph6nylbutazone et qui avait reagi A ce traitement mais pas A d'autres medicaments. Tous les malades qui ont fait partie de cette 6tude avaient reagi normalement a la phytohemagglutinine et A d'autres antiegnes.
La valeur de ce test dans le diagnostic et la prediction de toxicit6 a l'or est discutee. Ces constatations indiquent qu'une partie au moins de la toxicite produite par l'or peut etre determinee immunologiquement.
La prueba de transformacion linfocitaria y la hipersensibilidad al oro SUMARIO Se evaluo la transformaci6n linforcitaria in vitro como prueba para la hipersensibilidad a la Miocrisina, empleandose las t&cnicas de centelleoscopia en liquido y autoradiografia. Se obtuvieron reacciones positivas a la Miocrisina en cinco pacientes reumaticos despu6s de la crisoterapia, y tambien en un paciente adicional que experiment6 complicaciones parecidas despu6s de tratamiento con el oro y la fenilbutazona. Se obtuvieron reacciones positivas en uno de seis pacientes con erupciones cutaneas causadas por crisoterapia y en uno de 12 pacientes que no manifestaban evidencia de intoxicaci6n por el oro al tiempo de la investigacion. Con otras drogas se obtuvieron reacciones negativas, salvo en un paciente que tuvo una anemia aplastica despues de ser tratado con el oro y la fenilbutazona; estas dos drogas, pero no otras, provocaron una reaccion positiva en este caso. Todos los pacientes investigados reaccionaron normalmente a la fitohemaglutinina y otros antigenos.
Se discute el valor de esta prueba para el diagnosis y la prediccion de la intoxicacion por el oro. Los resultados manifiestan que por lo menos alguna parte de la toxicidad que produce el oro puede atribuirse a mecanismos inmunol6gicos.
